A leading explanation for IPO cycles is time-varying supply and demand for the underlying assets of the firms that are considering going public. We test this hypothesis using REIT IPOs, taking advantage of the relative transparency of the underlying real asset markets. We document links between REIT IPO activity and both the conditions of the underlying real estate market and the price of REITs. We find no significant relation between the heat of the IPO market and post-IPO operating performance, implying homogeneous firm quality across IPO cycles. Finally, we show that lagged IPO proceeds are related to future increases in investment and in capacity utilization. where the problems of asymmetric information and managerial self-dealing may be mitigated due to transparency of the underlying real asset market and constraints on managerial discretion and (v) since
Initial public offerings have provided a rich arena for theoretical and empirical analysis. The theoretical approaches are diverse and often center on the asymmetric information characteristics of IPOs: Given that managers of the firm know more about the firm's prospects than potential equity investors, how should markets react to an IPO announcement? On the one hand, we might expect managers to exploit their informational advantage and issue equity only when markets overvalue their assets. This would imply relatively poor long-term performance of IPOs, via a lemons or adverseselection explanation. Conversely, high levels of IPO issuance might signal positive information about the industry's prospects or future investment opportunities. This demand for investment capital would lead firms to issue equity in order to undertake favorable projects. In addition, firms could also deliberately underprice in order to signal quality in anticipation of a subsequent seasoned equity offering, as in Welch (1989) . These two possibilities would not predict poor future performance of IPO firms.
These conflicting theoretical predictions have spawned a very broad array of empirical research. Ibbotson and Ritter (1995) partition this literature into three parts: initial-day underpricing, long-term underperformance of IPOs and cycles of hot and cold IPO markets. While initial-day underpricing is almost universally found in the many domestic and international studies, the evidence on long-run behavior provides no clear consensus. Ritter (1991) computes an industry-adjusted, 3-year return of − 15% and provides evidence that firms that issue in hot markets tend to be of poorer quality than their peers. In contrast, Helwege and Liang (2004) find little difference between firms that issue in a hot market and those that issue in a cold market.
Additional insight into these important questions can be obtained by focusing the analysis on a restricted class of equities, real estate investment trusts (REITs), rather than on all IPOs. This study empirically addresses these issues by examining the relation between IPO performance and the underlying real assets. We study 189 REIT IPOs completed between the beginning of 1980 and the end of 1998. 1 We use REITs for this study for five major reasons: (i) to take advantage of the availability of detailed information on the underlying real asset markets; (ii) to focus on a single-industry sector where the problems of asymmetric information and managerial self-dealing may be mitigated due to transparency of the underlying real asset market and constraints on managerial discretion and (v) since
REITs are a tax conduit, the decision to raise equity rather than debt is not influenced by tax effects.
Our study complements the earlier (sometimes conflicting) evidence on REIT IPOs. Wang, Chan and Gau (1992) document a period of REIT overpricing together with poor performance over the first 120 days of trading. Ling and Ryngaert (1997) , using a later time frame, document underpricing for REIT IPOs and find positive abnormal performance up to 100 days after the offering. They attribute this change to increased information asymmetry in the market for REITs.
More recently, Buttimer, Hyland and Sanders (2005) analyze the long-term stock-market performance of REIT IPOs. In contrast to much of the literature on regular corporations, they find no evidence of abnormal post-IPO stock performance. Our study differs from these three in that our focus is on the degree to which the characteristics of the underlying "real" real estate markets (such as returns on unsecuritized commercial real estate, vacancy rates, the supply and demand for space and REIT dividend yields) can help explain REIT IPO volume, initial-day returns and long-term abnormal operating performance. Further, to the extent that we analyze post-IPO performance across cycles, we focus on operating performance rather than stock market performance. This has two advantages: It avoids the econometric difficulties in statistical tests of long-term, abnormal stock price performance, and it also evades the joint hypothesis problem inherent in attempting to disentangle abnormal stock market 1 REITs are excluded from almost all empirical IPO studies, usually with very little explanation for this omission.
performance and market efficiency. In addition, to our knowledge, this study is the first to supply direct tests of the hypothesis that IPO waves are driven by investment demand.
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We expect our results to differ from those found for the average industrial IPO. Indeed, the REIT IPO market is not closely related to the broader IPO market. For example, in our data set, the contemporaneous correlation between REIT initial-day returns and average industrial IPO initial-day returns is −0.062. The correlation between the number of REIT IPOs and the number of industrial IPOs is 0.291.
One reason for this separation noted in point iv above is that the institutional structure of a REIT is very different than that of the typical corporation. These factors limit the degree of discretion a manager has by mandating a high dividend payout 3 and by restricting the types of activities in which a REIT may engage. These limitations reduce the manager's divertible free cash flow. An additional control on managerial discretion is the transparency of the underlying real asset market, which allows owners to more easily evaluate managers. Finally, as noted above, since REITs are a tax conduit, the tax shield from leverage is unavailable, taking away one of the most important benefits of debt versus equity issuance.
This should decrease the cost of equity relative to debt, making equity issuance less of a negative signal of firm quality than it is for the typical corporation.
Collectively, these characteristics suggest that IPO models that are driven by informational asymmetries are less likely to be able to explain the behavior of REIT IPOs (compared to regular corporations). 4 But, due to this reduced role of information asymmetry and the transparency of the asset market, REITs should provide an especially powerful test of the link between underlying asset markets and IPOs. When interpreting our results, though, there is an open question as to the ability of one to generalize to the broader corporate IPO setting, especially in industries where information asymmetry is important.
To briefly summarize our key results, we find that both IPO volume (our measure of "hot supply"
for REIT IPOs) and initial-day returns (our measure of "hot demand") are related to the state of the underlying real markets. We provide evidence that is consistent with the "heat" of the REIT IPO market 2 Our study thus contributes to an area of empirical research that has put relatively little emphasis on attempting to explain underpricing and post-IPO performance by ex ante observable data. The most closely related work in this area is by Bradley and Jordan (2002) , who show that a significant amount of IPO underpricing can be explained by overhang (the ratio of pre-IPO shares to IPO shares sold), filing range amendments, the influence of venture capital backing and the trend in IPO returns. 3 3 During the time period of our study, REITs were required to pay out at least 95% of taxable income as dividends. However, this constraint is seldom binding; see Kallberg, Liu and Srinivasan (2003) . 4 The recent research on REIT seasoned equity offerings (Ghosh, Nag and Sirmans 1998, Friday, Howton and Howton 2000) documents significant differences between the behavior of REITs and the typical industrial firm.
being a function of both underlying markets and relative REIT prices. We also find that, while the performance of the real market is significant in explaining the supply-side definition of hot markets, dividend yield is both statistically and economically more significant and is the only variable significantly related to the demand-side definition of hot markets. Furthermore, future abnormal operating performance (as measured by return on assets and return on market equity relative to the median REIT)
does not depend on whether the REIT IPO occurred in a hot or cold market. This conclusion is robust to our characterizations of hot or cold markets, implying homogeneous firm quality across IPO cycles.
Finally, we demonstrate that lagged IPO proceeds are related to future sectorwide asset growth and to capacity utilization. These results collectively suggest that REIT IPO cycles are driven by the demand for investment capital rather than adverse selection.
The organization of the remainder of this study is as follows. The next section briefly overviews the relevant literature. The third section presents our data and our interpretation of it. The final section contains our conclusions.
IPO Literature

Theoretical Arguments
The theoretical and empirical IPO literature contains a variety of conflicting results. 5 The theoretical predictions most relevant to our research concern the quality of firms that issue equity during a "hot" IPO market. Hot IPO markets are generally characterized by a high volume of offerings, more initial-day underpricing and greater oversubscription. From one viewpoint, during hot markets issuers will attempt to exploit their informational advantage by timing their IPOs to take advantage of the market's overvaluation of their assets. An early example of this approach is Rock (1986 Uninformed investors do not know if issues are over-or underpriced and thus anticipate receiving shares when they are the least desirable. IPO underpricing thus arises as compensation for this winner'scurse phenomenon. A closely related view of underpricing and performance is through the lemons paradigm: Only issuers of poor quality will be willing to sell for the average price.
In contrast, several theoretical arguments assert that hot-market IPOs are not necessarily worse than cold-market IPOs. One argument is that hot markets result from positive productivity shocks to an 5 Our discussion of the extensive literature on IPOs is very brief; see, for example, Ibbotson and Ritter (1995) for an overview.
industry and predicts that, due to the availability of positive net present value projects, firms that do an IPO during a hot market will have good long-term performance (Allen and Faulhaber 1989 ,Welch 1989 , Chemmanur and Fulghieri 1999 . There is an empirical link between aggregate IPO volume and aggregate capital investment suggesting that favorable investment opportunities in a given sector can generate higher levels of IPO activity. Choe, Masulis and Nanda (1993) show that the adverse-selection effect is lower during expansionary market phases. Jovanovic and Rousseau (2003) establish a similar result using aggregate investment and equity issuance. Welch (1992) develops a theoretical model
showing that demand elasticity can lead issuers to underprice their offering. Another viewpoint is that hot IPO markets result from random statistical fluctuations in pricing, which encourage higher quality firms to issue equity (Lucas and McDonald 1990, Stoughton, Wong and Zechner 2001) .
Empirical Results
The empirical evidence on IPOs is voluminous. In particular, the issue of initial day underpricing of equities has been well documented, as early as Logue (1973) . Subsequent research has detailed underpricing in markets throughout the world; Loughran, Ritter and Rydqvist (1994) summarize these results. The analysis of the long-run performance of firms following an IPO is more controversial. Recent evidence on the hypothesis that firms issuing during a hot IPO market are of poor quality has been mixed (e.g., Ritter 1995, Spiess and Affleck-Graves 1995) . Niehaus and Roth (1999) and Sherman (1999) provide empirical support for the notion that managers strategically time equity issuance in anticipation of future performance declines. This empirical fact has also been shown in the aggregate. Baker and Wurgler (2000) demonstrate that stock market returns are low in periods following a high volume of equity issuance. Schultz (2003) analyzes the market timing behavior of issuers and shows that, even assuming market efficiency, median performance after the IPO is significantly negative. Conversely, Helwege and Liang (2004) , analyzing industrial IPOs from 1975 to 2000, find no evidence of differences in the quality of firms that issue in a hot versus cold market. Gompers and Lerner (2003) analyze the long-term (up to 5 years) performance of 3,661 IPOs over the pre-NASDAQ period, 1935 to 1972, and also find no evidence of long-term abnormal returns.
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REIT IPOs
The REIT market has undergone numerous structural changes since its inception in 1960. REITs formed during the 1960s and 1970s were mostly engaged in higher risk development and construction 6 See also Brav and Gompers (1997) , who find no evidence of abnormal IPO operating performance.
loans, and were ill positioned to withstand the real estate crash of the mid-1970s. REITs created in the 1980s were basically passive, diversified holdings of real estate. Most were finite-horizon REITs, which limited their growth potential. This market structure changed dramatically in the 1990s. The new REITs featured active management, low leverage, infinite lives and substantial insider holdings (often more than a third of the outstanding shares). These changes led to greater institutional ownership, as documented in Ling and Ryngaert (1997) . For the pre-1990 REITs, institutional shareholders usually held less than 10% of the outstanding shares one quarter after the IPO. The corresponding figure for the post-1990 REITs is 42%. In 1992, REITs also began to use the umbrella partnership REIT (UPREIT) form of organization, which allowed them to combine partnerships without adverse tax consequences. This form rapidly became used in the majority of REIT IPOs. As Ling and Ryngaert point out, the UPREIT structure caused greater uncertainty in REIT valuation because of its increased potential for conflicts of interest.
There is evidence that these time series trends in REITs have affected their IPO patterns. As mentioned above, Wang, Chan and Gau (1992) Buttimer, Hyland and Sanders (2005) analyze the long-run stock price behavior of REIT IPOs. 9 They find that the stock price performance of REIT IPOs is the same in cold and hot markets, using high IPO volume as the definition of hot markets. They conclude that the demand for capital (rather than information asymmetry or investor sentiment) explains much of the time series variation in IPO cycles. In the next section, we present our tests, which directly explore the 7 For evidence that REITs' seasoned equity offerings (SEOs) are different than those of regular corporations, see Ghosh, Nag and Sirmans (1998) , Ghosh, Sirmans and Nag (1999) and Friday, Howton and Howton (2000) . 8 Ljungqvist and Wilhelm (2003) analyze the influence of ownership structure on IPO pricing during the dot.com bubble. 9 An earlier version of this article, Hartzell et al. (2003) , included an analysis of longterm stock-price performance using a different methodology than Buttimer, Hyland and Sanders (2005) Miles 1997 and Miles and Guilkey 1998) . Prior to the development of the SMI, analysts and researchers typically used vacancy rates to evaluate aggregate real estate market conditions, but these rates proved to be excessively sticky. The SMI solves this problem; it measures the 10 This ACLI Bulletin reports data on the loan-to-value ratio (LTVR), the mortgage constant (= debt service ÷ loan amount), and the capitalization rate (= net operating income ÷ value of the property). ROE is imputed using the formula Capitalization rate = LTVR × Mortgage constant + (1 − LTVR) × ROE. This uses the band of investment technique common among practitioners, rather than the full Ellwood formulation because it appears to fit well in practice (e.g., see http://www.mass.gov/dpl/boards/re/contedu/2001/029.htm), and because the simple version eliminates the need to make several assumptions.
relative to its own long-term average using a 3-year rolling measure (2 years of history and 1 year of forecasts). An SMI value greater than one implies an above-average climate for real estate performance, that is, demand is greater than supply.
To measure the demand for REITs, we use the dividend yield for the aggregate REIT industry from NAREIT, labeled DivYield. REIT analysts frequently use the ROE on direct property investment as a proxy for cash inflows to REITs and compare it to the dividend yield on REITs, which represents cash outflows to REIT shareholders. Finally, because dividend yields are likely to be affected both by REIT prices and by the performance of the underlying assets, we use the level of the NAREIT Index (REIT Price Index) as a more direct measure of REIT pricing. Since our purpose is to measure the absolute conditions in the real asset markets rather than relative to the stock markets, we do not adjust these REIT variables for the condition of the overall market.
When underlying real asset markets are hot, we would expect high returns on the equity of commercial property (high NCREIF Return and ROE), high occupancy rates (low Vacancy) and a high demand relative to supply (high SMI). Similarly, when REITs are especially attractive to the market, we would expect low dividend requirements by investors relative to their valuations (low DivYield) and higher overall REIT prices (high REIT Price Index).
We use two different characterizations of hot and cold markets. The first is a supply-side definition: the number of IPOs in each quarter. The second is a demand-side definition: the valueweighted average initial-day return for the quarter. As we will see in the following correlation analysis, the two measures are only weakly positively correlated. As such, we conduct our tests using both the supply-and demand-based definitions.
11 Stock here is the number of total square feet. The data on the total square feet are obtained from F.W. Dodge through a subscription-based service. F.W. Dodge provides forecasts of future supply in addition to historical data.
Summary Statistics
Figure 1 shows our two measures of the heat of the REIT IPO market during the two decades of our sample time frame, as broken into quarters. 12 There are pronounced IPO waves from 1985 to 1988
and from 1992 to 1995. The first cycle was coincident with the Tax Reform Act of 1986, and the second was arguably accelerated by changes in REIT organizational form. These facts should be considered when interpreting results relating to IPO cycles. While our interest is in testing the impact of the underlying real markets on IPOs, REIT IPO waves may also stem from regulatory shifts as well as the underlying characteristics of real markets, the demand for future capital and other fundamental economic factors.
The basic statistics for our sample are given in The IPOs in this data set have slightly positive average initial-day returns, but the returns are insignificantly different from zero over the whole sample. However, as is evident from the previous literature on REIT IPOs, this is due to the original period of overpricing up to 1990 and the subsequent underpricing. The average number of REIT IPOs over this period is 2.5 per quarter. Table 1 also presents our measures of real market performance during this period. The real markets over this period exhibited moderate growth. An index of appraised value appreciation (the NCREIF index) returned 2.04% per quarter. The average (annualized) return on direct real estate investment (ROE) was 7.4%, which is approximately equal to the mean (annualized) REIT dividend payout (7.66%). The measure of aggregate vacancy rates averaged 14.14% over this period. The SMI indices for retail and office each averaged less than 1 in this period, indicating that, on average, supply exceeded demand. Conversely, the SMI indices for apartments and industrials were greater than 1, suggesting that, on average for these sectors, demand exceeded supply. Contemporaneous variables are also used in the following analysis in order to maximize the number of data points available. The initial-day return is significantly positively correlated (0.271) to ROE and to the REIT Price Index (0.322); it is strongly and negatively correlated (−0.693) to the dividend yield. There is also a positive and significant correlation (0.251) between IPO volume and IPO initial-day return, which suggests that our two characterizations of hot and cold markets are positively related, but are clearly capturing different phenomena. The volume of IPOs is also significantly positively related to ROE, to the REIT Price Index and to each of our SMI indices. The volume of IPOs is also highly negatively correlated (− 0.521) with dividend yield. These results are consistent with conditions in the underlying real asset markets influencing a REIT's decision to do an IPO. We next examine these relations more formally.
Hot and Cold IPO Markets as Functions of Underlying Real Asset Markets
One of the key theoretical predictions open to debate relates to the quality of the firms that conduct IPOs in hot versus cold markets. As noted earlier, neither the theory nor the empirical work consistently predicts whether hot markets are more often associated with good or bad firms issuing equity. Like several other studies, we find increased REIT IPO activity after periods of high initial-day returns. 14 While, as noted above, the contemporaneous correlation between REIT IPO volume and initial-day return is 0.251 in our sample, the correlation between REIT IPO volume and the previous quarter's initial-day return is 0.410.
As Table 2 shows, our seven measures of real market performance are often highly correlated.
In the subsequent analysis, rather than relying on each of these proxies individually, we use a common factor extracted from the seven indices that captures the overall condition of the real asset market each quarter. Specifically, we use ROE and NCREIF returns, vacancy rates and the space market indices for the four property types. From these seven variables, we extract the first principal component as a measure 13 The issue of lead-lag relations between securitized and unsecuritized real estate has been the topic of significant research with somewhat varying conclusions. A positive, lagged relation between securitized and unsecuritized real estate, with securitized returns leading unsecuritized returns or cap rates, is found in Gyourko and Keim (1993), Fisher, Geltner and Webb (1994) , Barkham and Geltner (1995) and Geltner and Goetzmann (2000) . Conversely, Liu and Mei (1992) find that REIT returns can be predicted by capitalization rates based on actual transaction prices. 14 For example, see Ibbotson and Jaffe (1975) , Ibbotson, Sindelar and Ritter (1994) and Lowry and Schwert (2002) .
Lowry and Schwert focus on the drivers of IPO cycles. They show that the positive relation between initial-day underpricing and subsequent IPO volume is related to information learned during the registration period.
of the broad time-varying conditions in the real asset market. Figure 2 presents this variable and dividend yield over our sample period. This diagram shows the relatively poor performance of the underlying real asset factor over the interval 1986 to 1992 and its relatively strong performance in the last 5 years of our sample interval.
We conduct our first set of regressions with two key explanatory variables: the underlying real asset market variable (which relies on several measures of the market) and the dividend yield. By using these two, we are able to test whether or not the "heat" of the REIT IPO market is a function of the underlying real markets and of relative REIT prices. Table 4 shows the results of a Poisson regression using the number of REIT IPOs in a given quarter as the dependent variable.
16 Regression (1) shows that our underlying real market factor has a positive and significant association with IPO volume. This suggests that strong underlying real market conditions (a high underlying factor via low vacancy rates and high SMIs, for example) can help increase IPO volumes.
15 Gallagher and Wood (1999) show that the SMI is a very useful way to assess the risk of overbuilding. In addition, our factor includes vacancies, which mitigates potential distortion in the SMI caused by high vacancy rates. 16 We obtain similar results using probit analysis and a dichotomous characterization of hot and cold markets.
As expected, Regressions (2) and (3) show that dividend yield has a strong negative relation with IPO volume. An important aspect of Regression (3) is that even with dividend yield as an independent variable, our underlying real market factor has a positive and significant sign. One influence on dividend yield is the performance of the REIT stock market, in addition to any influence of the underlying real asset market. In an attempt to disentangle these two components, Regression (4) uses the level of REIT prices in place of dividend yield. When this switch is made, our underlying market factor regains much of its economic and statistical significance in explaining IPO volume. This is consistent with dividend yield containing a component that is a function of the underlying real market rather than just stock market effects. It is also worth noting that we are not making claims as to the sources of the effect of REIT prices on IPO activity. For example, it could be that the variation in pricing is due to rational time variation in investors' preferences for REITs, or to pricing fluctuations that are not necessarily related to fundamentals, as explored by Ljungqvist, Nanda and Singh (2003) .
The evidence in Table 4 is consistent with both the conditions of the underlying real asset market and relative REIT prices driving REITs' decisions to go public. Specifically, REIT IPO volume is increasing in the heat of the underlying real estate markets and in the level of REIT prices. These two effects appear to be independent of each other, and both seem to be incorporated to some extent into REITs' dividend yield (i.e., this variable appears to contain both an underlying market component and a more pure REIT price component). Table 5 repeats this analysis using OLS regression on our demand-side characterization of a hot market: its weighted-average, initial-day return (Day 0 Return). The results for dividend yield are similar; times of low dividend yields and high REIT prices are significantly associated with greater demand for REIT IPOs (see Regressions (2), (3) and (4)). However, we find no significant relation between the Underlying Mkt Factor and Day 0 Return, whether the market variable is included alone in Regression
(1), together with dividend yield or REIT prices in Regressions (3) and (4).
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As a robustness check, we also ran these regressions using the portion of dividend yield that is orthogonal to our underlying market factor, and we find similar results.
Taken together, Tables 4 and 5 present a consistent role for dividend yield and REIT prices in explaining both our supply-side measure of the IPO market (IPO volume) and demand-side measure (initial-day returns). The underlying market factor is significantly related to the supply-side variable, but not the demand-side variable. When interpreting these results, it is worth noting that there are some significant differences in the demand-and supply-side definitions of the IPO market. First, while the supply-side definition is one that captures an ex ante perception of some market participants (i.e., REIT IPO issuers), the demand-side definition is an ex post measure. Second, because it is affected by other motivations for underpricing, the demand-side measure is also subject to different effects, such as time variation in asymmetric information (e.g., Ling and Ryngaert 1997) or time variation in the desire to signal firm quality in order to raise equity in the future. This latter motivation may be especially applicable to REITs due to their required dividend payout and resulting frequent need to raise external capital. Third, by its nature, we are unable to observe the demand-side variable for quarters in which there are no IPOs; thus, this measure ignores information in some periods.
Post-IPO Operating Performance Across Hot and Cold Markets
While the previous tests establish a link between underlying real estate markets, REIT pricing and IPO markets, they do not present direct evidence on the variation in the quality of firms going public over the IPO cycle. To address this issue more precisely, we now examine post-IPO operating performance. If adverse selection is a significant explanation of firm quality over the cycle, then we would expect to see low-quality firms taking advantage of hot markets as the optimal time to go public when pricing is favorable. This would imply that hot-market IPOs would exhibit worse subsequent operating performance. Alternatively, if positive productivity shocks (increased demand for investment capital) are an important determinant of REIT IPO cycles, then we would not expect to see cold-market firms outperform their hot-market counterparts. Table 6 presents an analysis of two measures of abnormal operating returns. Because we want to test whether new REITs that come out during hot markets perform differently than those that come out during cold markets, we adjust each measure of operating performance by subtracting the median performance of all REITs. These industry-adjusted performance measures should be better able to detect abnormal performance in post-IPO, young REITs, and prevent us from improperly attributing sectorwide performance to the state of the IPO market. Specifically, Adjusted ROA is the REIT's return on book assets (operating income for the given quarter divided by the initial book value of total assets) less the median ROA ratio for all REITs on Compustat. Adjusted ROE mkt is similarly constructed, but with operating income scaled by the market value of equity. We conduct our regressions using the 12 fiscal quarters after each sample firm's IPO. Because each firm contributes up to 12 observations, the standard errors are calculated such that they are robust to clustering (i.e., lack of independence) within each firm over time.
Each of the four regressions presented uses a set of control variables that may help explain operating performance. First, we include a dummy for UPREIT status, as UPREITs could either outperform their peers (e.g., due to better implicit pricing on acquired properties) or underperform (e.g., due to greater incentive conflicts between stockholders and unitholders). This variable has no significant relation with Adjusted ROA or ROE. Second, we include a dummy for self-administered REITs, which, due to reduced conflicts of interest, may outperform advisor REITs. Consistent with this, the selfadministered variable has a positive and significant relation with ROA. Third, because the underlying expected operating returns might be different for equity and mortgage REITs, we include a dummy for mortgage REITs (which has a significant, positive effect on ROA and an insignificant relation with ROE).
Fourth, we control for differences in leverage that are likely to affect operating ratios by including each firm's book leverage (which has a significant, negative association with both performance variables).
Finally, in order to control for potential economies of scale, we include as a size proxy the log of total assets (which is insignificant, suggesting no economies or diseconomies of scale). As expected, given the volatility inherent in market valuations, the regressions for ROA fit better than regressions for ROE; the respective R2s average 14.8% and 1%, respectively.
The most important part of these results is the analysis of the coefficients on the variables characterizing market conditions at the IPO stage. Regressions (1) and (3) include the number of IPOs in the given quarter that the firm went public (the supply-side definition), while Regressions (2) and (4) include the initial-day return as of the IPO quarter (the demand-side definition). While the coefficients on these variables in the third and fourth regressions are less statistically significant, in each of the four regressions the coefficients on these variables are very close to zero and have no statistical significance. This is consistent with the notion that the "temperature" of the IPO market does not affect the longterm operating performance of these IPOs, as measured by the returns on assets or equity. These results are consistent with those of Buttimer, Hyland and Sanders (2005) for REIT IPOs' long-run, stock market performance, and they are a particularly useful confirmation, since the use of operating performance avoids much of the baggage associated with the use of stock returns and resulting implications about efficient markets.
IPO Activity and Aggregate Real Estate Investment
The results above are consistent with the hypothesis that REIT IPO cycles are driven by the demand for investment capital, rather than adverse selection. To corroborate these results, we conclude our analysis by examining whether or not there is a link between IPO volume and future investment levels. In an effort to show that REIT IPOs lead times of growth in the sector, we estimate two measures of supply and demand for real estate as functions of lagged REIT IPO proceeds. Our first measure deals with the growth in REIT assets. Specifically, for all seasoned REITs (defined as those that have been public at least six quarters), we calculate the aggregate quarterly change in their total assets in real terms. As a robustness check, we also use the percentage of capacity utilized in the economy as determined by the Federal Reserve Board. Higher capacity utilization should spur demand for physical assets in general, and, in particular, real estate. This variable is used in practice as an indicator of real estate investment needs, 18 and it is related in an intuitive way to our measures of real asset market performance. Table 7 shows the results of this analysis. In both regressions, the independent variables are the aggregate dollar amount of REIT IPO proceeds over the prior six quarters, measured in real terms. The dependent variable in the first regression is the quarterly change in the total assets of seasoned REITs in real dollars. While this regression has just one significant coefficient (3.553 on IPO proceeds lagged five quarters, significant at the 0.05 level), 19 an F test for the hypothesis that the sum of the six coefficients is zero can be rejected at the 5% significance level. The dependent variable in the second regression is the 18 Examples are Schiller and Buzard (2002) and Deloitte (2004) . 19 The t statistics for each coefficient are based on Newey-West (1987) standard errors, which are robust to autocorrelation and heteroskedasticity.
aggregate industry capacity utilization rate, which is a percentage of total capacity, seasonally adjusted. 20 As in the initial regression, the coefficient of IPO volume lagged five quarters is positive and significant; in addition, the first and sixth lags are also positive and significant. The F test for the hypothesis that the sum of the six coefficients is zero can now be rejected at the 0.01 level.
While no claims about causality can be made here, overall, Table 7 shows that lagged real REIT IPO proceeds are associated with greater real growth in seasoned REITs and higher economy-wide capacity utilization. Thus, REITs appear to raise money in advance of growth in the real estate sector. This is consistent with the idea that supply and demand for real estate at least partially determine IPO waves.
Conclusion
IPOs have presented many puzzling empirical regularities, including underpricing, poor longterm performance, and the presence of cycles or waves. The last of these-the existence of hot and cold markets-has been explained by competing theories, primarily based on asymmetric information or time-varying supply and demand for firms' underlying assets. We examine and test these explanations using REIT IPOs over the 1980 to 1998 period. REITs provide an interesting experiment because of the reduced asymmetry between managers and the market (compared to regular corporations) and because of the relative ease with which one can observe the conditions of the market for their underlying assets.
We find that the heat of the IPO market as measured both by IPO volume (hot supply) and initial-day return (hot demand) is related to the state of the underlying real markets and relative REIT prices. We also find that while the performance of the real market is significant in explaining the supplyside definition of hot markets, dividend yield is both statistically and economically more significant and is also the only variable significantly related to the demand-side definition of hot markets.
While these tests are consistent with demand for underlying assets driving IPO cycles, they do not provide direct evidence of whether the quality of firms going public varies across the IPO cycle (e.g.,
if low-quality firms use a hot market as a time to go public). To test this more directly, we test for differences in post-IPO abnormal operating performance between firms that go public in hot markets versus in cold markets. Using two measures of abnormal operating performance and our two characterizations of hot and cold markets, we find no evidence of a difference in post-IPO operating performance over the cycles. As a final test, we show that lagged real REIT IPO proceeds are associated
